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$EVWUDFW 3URFHVV RSWLPL]DWLRQ ZLWKLQ PRGHUQ PDQXIDFWXULQJ LV JHQHUDOO\ VXSSRUWHG WKURXJK WKH XVH RI ILQLWH








QHHG WRGULYHGRZQFRVWV DQG LQFUHDVHSURGXFWLRQ UDWH >@ ,Q WKHSDVW KLJK VWUDLQ UDWH IRUJLQJSURFHVVHVZHUH
RIWHQXVHGWRPDQXIDFWXUHSDUWVWKDWZHUHRYHUVL]HDQGZKLFKUHTXLUHGILQDOPDFKLQLQJWRVKDSH0RUHUHFHQWO\
WKHUH KDV EHHQ D PRYH WR IRUJH SDUWV FORVH WR QHW VKDSH WR PLQLPL]H WKH QHHG IRU VXFK ILQDO PDFKLQLQJ ,Q
DGGLWLRQWKHUHLVDUHTXLUHPHQWWRHQVXUHFORVHFRQWURORIPLFURVWUXFWXUHWRJXDUDQWHHILQDOSURSHUWLHV$SULQFLSOH
WRROLQVXSSRUWLQJSURFHVVRSWLPL]DWLRQLVWKHXVHRIILQLWHHOHPHQW)(VLPXODWLRQ>@>@
$ QXPEHU RI IDFWRUV QHHG WR EH LQ SODFH WR HQVXUH WKDW SURFHVV PRGHOV DUH UREXVW WKHVH LQFOXGH D ODUJH
GDWDEDVHRIPDWHULDOVSURSHUWLHVDQGDUHSUHVHQWDWLRQRIWKHERXQGDU\FRQGLWLRQVUHOHYDQWWRWKHSURFHVV7KHPRVW
ZLGHO\ XVHG PHWKRG IRU FROOHFWLQJ PDWHULDO GDWD WR VLPXODWH IRUJLQJ SURFHVVHV LV OLWHUDWXUHPRGHOV VWDWLF RU
G\QDPLFWHVWVDQGIURPPDWHULDOGDWDEDVHVZKLFKDUHLQFOXGHGLQPDQ\FRPPHUFLDO)(VRIWZDUHSDFNDJHV
$OWKRXJK PDWHULDO GDWD IRU VORZ GHIRUPDWLRQ UDWHV V >@>@>@ DQG YHU\ KLJK VWDLQ UDWHV DERYH
V >@>@>@LVZHOOHVWDEOLVKHGDQGZLGHO\DFFHVVLEOHWKURXJKTXDVLVWDWLFWHVWVDQG+RSNLQVRQEDUZRUNIRU
PDQ\PDWHULDOV IRUPRGHUDWH VWUDLQ UDWHV V WRV WKH DYDLODEOH PDWHULDO GDWD LV UHVWULFWHG7KH UHDVRQ
EHKLQGWKLV LV WKHQHFHVVLW\IRUVSHFLDOL]HGWHVWLQJ HTXLSPHQW 8QWLOUHFHQWO\ GDWDLQWKLVPRGHUDWHVWUDLQUDWH ZDV
QRWZLGHO\DYDLODEOHGXHWRKDUGZDUHDQGVRIWZDUHUHVWULFWLRQVEXWDWWKHVDPHWLPHLWLVHVVHQWLDOIRUWKHDFFXUDWH
UHSUHVHQWDWLRQRIHJWKRVHLQYROYLQJVFUHZSUHVVHVRUKDPPHUV
7KH HTXLSPHQW SUHVHQWHG LQ WKH FXUUHQW ZRUN LV D VWDWH RI WKH DUW IRUJLQJ VLPXODWRU EDVHG RQ D EHVSRNH
GHVLJQHGVHUYRK\GUDXOLFPDFKLQHDEOHWRUHDFKPRGHUDWHVWUDLQUDWHVXSWRV FRYHULQJWKHGHIRUPDWLRQUDWHV
SURGXFHGGXULQJIDVWIRUJLQJSURFHVVHVDQGFUHDWLQJPDWHULDOGDWDHVVHQWLDOIRU WKH)LQLWH(OHPHQW6LPXODWLRQV
7KH HTXLSPHQW¶V XQLTXH KDUGZDUH DQG VRIWZDUH FKDUDFWHULVWLFV DQG FDSDELOLWLHV DUH SUHVHQWHG LQ WKLV ZRUN ,Q




XQGHU WKH $GYDQFHG )RUPLQJ 5HVHDUFK &HQWUH $)5& GLUHFWLRQV DQG VSHFLILFDWLRQV )LJ 7KH H[FHSWLRQDO
FKDUDFWHULVWLFV PDGH WKH HTXLSPHQW XQLTXH LQ WHUPV RI GHVLJQ DQG FDSDELOLWLHV 7KH PDFKLQH LV FDSDEOH RI
FRQGXFWLQJH[SHULPHQWVLQWKHUDQJHRI³PHGLXP´VWUDLQUDWHVXSWRDPD[LPXPRIV DQGLVHTXLSSHGZLWK
ORDGFHOOVWKHILUVWLV.1DQGWKHVHFRQG.1 7KHFXUUHQWVHWXSLVDGMXVWHGIRUVDPSOHVZLWKGLPHQVLRQ
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VWDQGDUG WHVW PDFKLQHV RQO\ RQH RI WKH SODWHQV ZLOO PRYH )XUWKHUPRUH HDFK SODWHQ FDQ EH FRQWUROOHG
LQGHSHQGHQWO\IURPWKHRWKHUZKLFKFRQIHUVFRQVLGHUDEOHIUHHGRPLQVHWWLQJXSFRPSOH[GLVSODFHPHQWUHJLPHV
),*85(6HUYRK\GUDXOLFIRUJLQJVLPXODWLRQPDFKLQHFKDPEHUDQGLQWHULRU
7KH V\VWHP LV DOVR HTXLSSHG ZLWK DQ HQYLURQPHQWDO FKDPEHU DQG DUJRQ VXSSO\ V\VWHP ZKLFK DOORZV
H[SHULPHQWVWREHFDUULHGRXWLQDQHXWUDOQRQR[LGL]LQJHQYLURQPHQWDQGDWWKHVDPHWLPHSUHYHQWWKHFRUURVLRQ
RI WKH SODWHQV WKH SODWHQV DUH PDQXIDFWXUHG IURP 7XQJVWHQ )XUWKHUPRUH DQ DXWRPDWLF TXHQFKLQJ V\VWHP LV
LQVWDOOHG LQ WKH FKDPEHU ZKLFK PDNHV SRVVLEOH IDVW TXHQFKLQJ ZLWKLQ OHVV WKDQ VHF IURP WKH HQG RI WKH
H[SHULPHQW
)RUKLJKWHPSHUDWXUHH[SHULPHQWVDQLQGXFWLRQKHDWLQJV\VWHPLVXVHGFDSDEOHRIJHQHUDWLQJWHPSHUDWXUHVXS
WR& WKHV\VWHPKDVEHHQGHVLJQHGWREHYHU\IOH[LEOH LQ WHUPVRIFRLOVJHRPHWU\GLIIHUHQWFRLOVFDQEH
XVHGEDVHGRQ WKHPDWHULDOEHLQJ WHVWHGDQGKHDWLQJUDPSV7KH WHPSHUDWXUHPD\EHFRQWUROOHGHLWKHUXVLQJD
S\URPHWHUDWWDFKHGLQWKHHQYLURQPHQWDOFKDPEHURUE\WKHUPRFRXSOHVXSWRHLJKWWKHUPRFRXSOHVFDQEHXVHG
VLPXOWDQHRXVO\WRPRQLWRUWKHWHPSHUDWXUH







7KH FRPELQDWLRQ RI KDUGZDUH DQG VRIWZDUH PDNHV WKLV PDFKLQH LGHDO IRU WKH GHWDLOHG VLPXODWLRQ RI WKH
WKHUPRPHFKDQLFDOFRQGLWLRQVWDNLQJSODFHGXULQJKRWIRUJLQJLQVFUHZSUHVVHVDQGKDPPHUV
EXPERIMENTAL OPTIMIZATION 
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7R RSWLPL]H WKH WHPSHUDWXUH FRQWURO LQ FRQMXQFWLRQ ZLWK WKH S\URPHWHU D YHU\ ILQH UDSLG UHVSRQVH DQG
PLQLPXPVL]HWKHUPRFRXSOHKDYHEHHQXVHG7\SH.PP7KHWKHUPRFRXSOHLVFDUHIXOO\VSRWZHOGHGWRWKH











),*85( D &DOLEUDWLRQWRRO E 7HPSHUDWXUHGLVWULEXWLRQ6DPSOH
7KH SRVLWLRQ RI WKH SODWHQV YHUWLFDOO\ ZLWKLQ WKH FRLO DOVR KDV D VLJQLILFDQW HIIHFW RQ WKH WHPSHUDWXUH













6PDOO IOXFWXDWLRQVDUHPRQLWRUHG LQVLGH WKHVDPSOH WKHVH IOXFWXDWLRQVDULVH IURP WKH LQGXFWLRQKHDWLQJV\VWHP
WKDW LVEHHQXVHGDQGIURPWKHKHDWH[FKDQJHZLWK WKHERWWRPSODWHQ WKH WRSSODWHQ LVQRW LQFRQWDFWZLWK WKH
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DFWXDWRU WR UHDFK IXOO VSHHG SULRU WR LPSDFWLQJ WKH VDPSOH 7KH PDJQLWXGH RI WKH DFFHOHUDWLRQ JDS HIIHFWV WKH
LQLWLDO SKDVHRI WKH WHVW DQG QHHGV WR EH RSWLPL]HG WR HQVXUH WKDW WKH WRS DFWXDWRU KLWV WKH VDPSOH LQ WKH ULJKW
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DQ RSWLPL]DWLRQ SURFHVV LV DQ RQJRLQJ SURFHVV ZKLFK HYROYHG EDVH RQ WKH QHHGV 7KH FRPELQDWLRQ RI VDPSOH
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